or by linkage with hospital records data (depending on the province). Only patients receiving a resection (identified through appropriate Canadian Classification of Health Interventions a procedure codes) within 1 year of diagnosis were included. The number of lymph nodes removed and examined was obtained from the collaborative staging data elements. Adjuvant or postoperative chemotherapy delivery was obtained from various administrative data sources in the provinces or from information abstracted into the registries. Intravenous and oral chemotherapy were both included. Only chemotherapy treatment started (or prescribed) within 120 days of surgery was included as guideline-concordant.
Removal of 12 or More Lymph Nodes in Colon Resections
For the 8 participating provinces, the percentage of colon resections with 12 or more lymph nodes removed and examined ranged from 58.7% in New Brunswick to 89.4% in Ontario for patients diagnosed in 2009 (Figure 1 ). Guideline concordance rates increased between 2007 and 2009 for most provinces with data for all 3 years.
The rates were slightly higher for women than for men and for patients less than 70 years of age than for patients 70 years of age and over (data not shown). The rates presented here are slightly higher than those reported in other jurisdictions and studies, where they ranged from 65% to 77% 6, 7 .
Adjuvant Chemotherapy for Stage III Colon Cancer
The percentage of resected stage iii colon cancer cases diagnosed in 2009 receiving adjuvant chemotherapy ranged from 55.7% in Manitoba to 81.8% The first indicator assesses the resection and examination of a minimum of 12 lymph nodes in colon cancer resections, which is recommended by most clinical guidelines to more definitively establish N stage 2 (indicating the extent of cancer spread to lymph nodes), because the chance of a false-negative diagnosis is reduced to acceptable levels beyond the threshold of 12 nodes examined.
The second indicator assesses the rate of adjuvant chemotherapy in patients with surgically resected stage iii colon cancer. Several large randomized controlled trials have demonstrated that treatment with chemotherapy after surgery improves outcomes [3] [4] [5] .
Measuring concordance with these two guidelines at a national level allows for identification of best practices, which in turn can inform quality improvements.
METHODOLOGY
The two indicators were developed in collaboration with participating provincial cancer registries. All patients diagnosed with stage iii colon cancer between 2007 and 2009 were identified in each of the provincial cancer registries using the International Classification of Diseases for Oncology (3rd edition) codes and collaborative staging data. Patients receiving a colon resection were then identified either through the coding of surgical procedures in the registries Curr Oncol, Vol. 20, pp. 227-229; doi: http://dx.doi.org/10.3747/co.20.1436 a The Canadian Classification of Health Interventions codes refer to the standards for the classification of health-related interventions in Canada in Saskatchewan (Figure 2 ), a substantial interprovincial variation. Moreover, guideline concordance rates appeared to decline over time in the provinces with multiple years of data. That trend may reflect incomplete data capture for the increasing use of capecitabine, an oral alternative to the intravenous 5-fluorouracil-based regimen used in the adjuvant setting for colon cancer. Also shown in Figure 2 is the percentage of stage iii colon cancer patients receiving surgical resection in each of the 5 participating provinces, which, in most provinces, ranged from mid-80% to mid-90%. A strong decrease in guideline concordance related to patient age was evident, with the adjuvant chemotherapy rate dropping from 90% for patients less than 60 years of age to 20% for patients 80 years of age and older (data not shown). A French study conducted in 2002-2003 found that, after controls for other possible factors had been applied, the use of chemotherapy dropped significantly for patients 75 years of age and older 8 .
DISCUSSION
The indicators presented in this snapshot are intended to identify opportunities for improvements in evidence-based practice. Previous articles published in this series featured chart reviews that were conducted to shed further light on the referral and treatment decisions that contributed to the measured guideline concordance rates. Those reviews are examples of drill-down analysis that can help to provide more details about the factors needed to understand the indicator results. That level of analysis can be carried out at the level of provincial cancer programs to help identify the real potential for improvement. Follow-up might, as appropriate, involve consultations with clinician leaders in colon surgery and medical oncology to identify strategies for influencing practice decisions and bringing them more in line with established evidence.
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